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ABSTRACT

The variability of intense (or major) hurricanes in the Atlantic basin is investigated on both intraseasonal
and interannual time scales. Differences are highlighted in characteristics between intense hurricanes and the
weaker minor hurricanes and tropical storms. Intense hurricanes show a much more peaked annual cycle than
do weaker tropical cyclones. Ninety-five percent of all intense hurricane activity occurs during August to October.
In addition, over 80% of all intense hurricanes originate from African easterly waves, a much higher proportion
than is observed for weaker cyclones. Of all classes of Atlantic basin tropical cyclones, the intense hurricanes
display the greatest year-to-year variability. The incidence of intense hurricanes also has decreased during the
last two decades. A small portion of this decreased activity appears to be due to an overestimation of hurricane
intensity during the period spanning the 1940s through the 1960s. After adjusting for this bias, however, a
substantial downward trend in intense hurricane activity during recent years is still apparent. Given that intense
hurricanes are responsible for more than 70% of all destruction caused by tropical cyclones in the United States,
an understanding is needed of the physical mechanisms for these observed variations of intense hurricane
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activity.

1. Introduction

Climate change due to an increase of anthropogenic
“greenhouse gases” may warm tropical sea surface
temperatures, although the magnitude, timing, and
spatial variations of such a warming are very uncertain
(IPCC 1990). One hypothesis is that increased sea sur-
face temperatures will cause “a higher frequency and
greater intensity of hurricanes” (AMS Council and
UCAR Board of Trustees 1988). Gray (1989), how-
ever, has suggested that warmer sea surface tempera-
tures do not necessarily mean increased hurricane ac-
tivity. He stated that “‘scenarios can just as easily be
made for reductions in hurricane activity due to green-
house influences.”

In either case, before extrapolations to future fre-
quencies of intense hurricanes can be attempted, it is
essential that there be an understanding of the current
annual cycle and interannual variability of intense
hurricane occurrence. Intense (or major) hurricanes
(IH) are defined as those tropical cyclones with max-
imum sustained (1 min) surface winds of 50 m s™!
during some part of their lifetimes ( Hebert and Taylor
1978). These are the Saffir~-Simpson (Simpson 1974)
category 3, 4, and 5 hurricanes (Table 1).

Previous climatologies of Atlantic basin (i.e., North
Atlantic Ocean, Caribbean Sea, and Gulf of Mexico)
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tropical cyclones by Mitchell (1924), Cry (1965), and
Neumann et al. (1987) have primarily focused on the
seasonal numbers of named storms (i.e., storms with
maximum sustained wind speeds of 18 m s™') and
hurricanes (33 m s™!). Hebert and Taylor (1978), He-
bert and Case (1990), and Hebert et al. (1992) dis-
cussed TH that have affected the United States, includ-
ing details of United States IH frequency and United
States [H-spawned death and destruction. No work has
been done, however, on basinwide IH activity for either
the intra-annual or interannual time scales.

This paper partly fills this void by providing discus-
sions of the annual cycle of IH activity, the interannual
climatology of Atlantic basin IH since the mid-1940s,
and the interannual variations in the origins of IH, as
well as providing updates on the United States IH fre-
quency and on the IH contribution to United States
tropical cyclone-spawned damage.

2. Data

a. Data sources

Most of the datasets utilized for this study are de-
tailed in Landsea and Gray (1992). The Atlantic basin
“best track” (Jarvinen et al. 1984) dataset includes the
6-h positions, estimated maximum sustained surface
winds, and any measured central pressures of tropical
cyclones from 1886 to 1991. The second dataset, which
includes United States landfalling hurricanes since
1899 categorized by intensity with the Saffir-Simpson
scale, was first documented by Hebert and Taylor






